Hypertension is a multifactorial disease in which both genetic and environmental factors play a role in the slope of changing BP with increasing age. 1 Most health care providers and patients alike are aware of the relationship between increasing dietary salt and BP. There is also evidence this relationship may be modified by increasing dietary potassium consumption. 2, 3 Moreover, more recent data indicate an increasing ratio between vegetable and animal protein in the diet may reduce the risk for development of incident hypertension. 4 The article by Jalal et al. 5 in this issue of JASN adds to a growing body of literature indicating that increasing amounts of dietary fructose, whether in the foods we eat or in sugar-sweetened beverages, associates with higher levels of BP in adults without a history of hypertension. The authors conducted a crosssectional analysis collected from the National Health and Nutrition Examination Survey (NHANES) between 2003 and 2006 involving more than 4500 adults without a history of hypertension. After adjusting for demographics; comorbidities; physical activity; total kilocalorie intake; and dietary confounders such as total carbohydrate, alcohol, salt, and potassium intake, they note that increased daily fructose intake (Ն74 g) independently and significantly associates with greater odds for elevated levels of BP. Dietary fructose Ͼ74 g/d associates with a 30% higher risk for a BP Ͼ140/90 mmHg. This dietary fructose intake corresponds to an equivalent of approximately 2 1 ⁄2 sugar-sweetened beverages each day.
There is substantial additional evidence supporting a relationship between sugar-sweetened beverages and elevated BP. Recently, Chen et al. 6 performed a prospective analysis of 810 adults who participated in an 18-month behavioral intervention trial and noted that at baseline, the mean sugarsweetened beverage intake was 0.9 Ϯ 1.0 per day. They used a mixed-effects model to estimate the changes in BP in response to changes in sugar-sweetened beverage consumption after controlling for potential confounders. A reduction of just one sugar-sweetened beverage per day was associated with a statistically significant 1.8/1.1-mmHg reduction in BP during a period of 18 months, even after adjustment for weight change during the same period.
Another cross-sectional study like the work of Jalal et al. 5 demonstrated a positive association between sugar-sweetened beverages and the risk for hypertension. Data from the Nurses Health Study indicated a strong positive association between cola beverage intake and hypertension risk. 7 Similarly, an analysis of data from the Framingham Offspring study 8 noted the consumption of soft drinks, both regular and diet soda combined, associates with an increased, although not statistically significant, risk for higher levels of BP. Earlier cross-sectional findings from NHANES, similar to the database used by Jalal et al. 5 but from 1999 to 2004, demonstrated that among adolescents from the United States, there is a positive association between sugar-sweetened beverage consumption and BP. 9 Thus, the observations by Jalal et al. 5 are in complete concert with previously published findings.
The mechanism by which increased dietary fructose increases BP is uncertain. 5 Some investigators suggested that if sugar-sweetened beverages are the primary source of fructose, then the co-ingestion of caffeine may boost BP 10, 11 ; however, tolerance to caffeine-induced BP changes often builds up, which limits enthusiasm for thinking caffeine may be the culprit. Experimental studies in animals also demonstrated a variety of dietary sugars including glucose, fructose, and sucrose can induce hypertension. [12] [13] [14] This has led some investigators to believe sugar perhaps may enhance activity of the sympathetic nervous system. 15 Others have also thought that increased ingestion of dietary sugar reduces sodium excretion, creating a salt-sensitive state with higher levels of BP in the face of increasing dietary salt. 16 Johnson and colleagues 17,18 also suggested that increasing fructose consumption raises BP by increasing serum uric acid, which could have direct vascular effects to limit endothelial nitric oxide production or activate the renin-angiotensin system.
Whatever the mechanism, these observations have important public health implications. Although dietary fructose and sugar-sweetened beverages are linked in part to the obesity epidemic, 19 many of the observations of these studies demonstrate effects on BP independent of kilocalorie intake and weight gain. If modest reductions in sugar-sweetened beverage consumption on the order of one to two per day could reduce daily fructose consumption to Ͻ74 g, then this could conceivably could result in a 3-to 4-mmHg decrease in systolic BP. Not only might this reduce incidence and mortality from stroke and coronary heart disease by measurable levels, but it also may delay prehypertension and incident hypertension. This change in pattern of diet may be more feasible than radically reducing dietary salt consumption or altering the ratio of vegetable to animal protein in the diet.
Although the mechanism to explain the relationship between dietary fructose and sugar-sweetened beverages and elevated levels of BP remains unknown, what is clear is that modifying their intake may have profound effects on the future risks for cardiovascular disease in our aging population that is already struggling with an epidemic of obesity. 
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